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FOREWORD
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Sept 95.
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Services & Materials, Inc. personnel located at the WL/FIBEC Fatigue & Fracture Test Facility,
Bldg. 65, Area B, Wright-Patterson AFB, OH. The Principal Investigator of this research was
Mr. Kevin L. Boyd. The authors of this report were Mr. Daniel A. Jansen and Mr. Kevin L.

Boyd. Technical inputs were submitted by Mr. James A. Harter and Capt. Daniel J. Groner.
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1. INTRODUCTION

The C/KC-135 first entered service in 1957; as some of these aircraft approach 40 years of
service, corrosion has become an important consideration in the aircraft structural health.
Understanding the effects of age and humidity on the fatigue characteristics of the aircraft
structure should improve the ability to monitor the aircraft structural health and reliability. This
effort was part of the larger “Integrated C/KC-135 Corrosion Program Round Robin Test
Program” sponsored by the Oklahoma City Air Logistics Center. The testing performed for this
program was intended to characterize the fatigue crack growth behavior of aged 2024-T3, 2024-
T4 and 7075-T6 Al alloys subjected to low (<15%) and high (>85%) levels of relative humidity.
These materials were taken from retired C/KC-135 aircraft by government personnel and are

believed to representative of the general fleet with respect to age and overall condition.

In order to quantify the degradation in material behavior due to the influence of age and humidity,
it is very important that testing be performed under reduced variable conditions. By limiting
variables to material age and environmental humidity, comparisons between data will better
demonstrate the effect of those variables. For example, in two tests that differ only in the
material’s age, any variation in test results can be attributed to age with greater confidence. It is
anticipated that the data generated under this research effort will aid in the understanding of age

and humidity effects on the crack-growth behavior of 2024-T3, 2024-T4 and 7075-T6 Al alloys.




2. EXECUTIVE SUMMARY

The objective of this research was to characterize the effects of material age and environmental
humidity on the fatigue-crack-growth behavior of 2024-T3, 2024-T4 and 7075-T6 Al alloys.
These alloys were taken from the fuselage and wing skin of USAF C/KC-135 aircraft
representative of the USAF fleet of C/KC-135 aircraft in age and mission use. The research was

broken down into two activities: experimental testing and data reduction and comparison.

The experimental testing activity consisted of two tasks. The first task was to perform specimen
testing under “wet” (>85% relative humidity) conditions while the second task was to perform
testing under “dry” (<15% relative humidity) conditions. For each task, middle tension specimens
of the three aluminum alloys had cracks grown from machined center notches to predetermined

lengths before test data was recorded.

Test data was compared to data from the Damage Tolerant Design Handbook (WL-TR-94-4055)
and WL/FIBEC in-house data to determine the effects of age and humidity. The in-house data
was obtained, over time, from standard laboratory test specimens. This “standard” data was
generally from pristine material that had been taken from sheet or plate stock. Standard tests

were generated under ambient air, temperature, and humidity conditions.

Plots of da/dN vs. AK indicated that the fatigue crack growth rates of the 7075-T6 Al alloy were
influenced by the presence of humidity while the fatigue crack growth rates of the 2024 Al alloys

were not.




Additionally, age comparisons made for 2024-T3 aluminum suggested no age effects, wheréas
comparisons for 7075-T6 aluminum were inconclusive due to the lack of control data. Age

comparisons were not made for 2024-T4 aluminum due to the lack of data for non-aged material.




3. TESTING

3.1.  Specimen Configurations

The specimens used in this test program were prepared by Boeing-PSD Engineering and delivered
in “as-received” condition [1]. “As-received” means that the material was obtained from the
fuselage of retired C/KC-135 aircraft without artificial corrosion. The alloys were all clad, with
nominal thickness of 0.063 inches, and TL specimen orientation. The test specimens were
prepared as ASTM E647-93 Middle Tension specimens with EDM wire cut starter notches
(Figure 1). The area local to the starter notch had been polished to facilitate optical crack

measurement and protected with special cellophane tape which had no adhesive residue.

Y
I 2a
... Polished Area
-y _

Figure 1 Typical Middle Tension Specimen According to ASTM E647-93




The nominal specimen dimensions are shown in the table below:

Table 1 Nominal Specimen Dimensions

Alloy # of Specimens Width Length Thickness | Starter Notch (2a)
2024-T3 8 1.75 7.0 0.063 0.350
2024-T4 8 1.50 6.0 0.063 0.300
7075-T6 8 L.75 7.0 0.063 0.350

3.2. Testing Apparatus

All testing was performed in the Fatigue & Fracture Test Facility, Building 65, Area B, Wright-
Patterson AFB, Ohio. The specimens were tested in either a 35 kip or 20 kip MTS servo-
hydraulic fatigue test frame using 5 kip and 2 kip load range settings respectively. These test
frames are numbered 14 and 15 in the test facility. All tests were conducted at 10 Hz. These test
frames were operated in load control using MTS Model 458 test controllers with load signals
generated on MS-DOS based computers running MATE software. MATE, MAterial Test and
Evaluation, is a software package written by the University of Dayton Research Institute. Load
cell data from the MTS Model 458 was recorded using High .Gain DC conditioners and a Model
RS3800 strip chart recorder. Crack lengths were measured optically using Gaertner Scientific
microscopes mounted on Velmex Unislide precision sliding assemblies with a graduated scale of

precision £0.0005 inches.




The two humidity conditions tested were artificially introduced using an ordinary aquarium air
pump to pump air into a column of water (or desiccant), then into a small chamber surrounding
the test specimen. The air pump was controlled by a humidity sensor mounted in-line with an
exhaust hose leading away from the chamber. For the “wet” testing, the column was filled with
ASTM D1193 Type III or better reagent water to provide high humidity air. During the “dry”
testing, the water was replaced with DESI-PAK, a clay mineral desiccant from United Catalysts
Inc. The desiccant conformed to standard Mil-D-3464E. These setups easily provided a relative

humidity above 85% and below 15%, respectively.

Figure 2 Typical Test Apparatus Showing Configuration for “Dry” Test

3.3. Testing Conditions

The test program consisted of three materials, two stress ratios (R= Gpin/Omax), and two humidity

ranges as shown in Table 2.




Table 2 Test Matrix for Humidity Effects

Alloy # of Stress Humidity
Specimens Ratio Level
0.05 >85%
2024-T3 2 each <15%
0.50 >85%
<15%
0.05 >85%
2024-T4 2 each <15%
0.50 >85%
<15%
0.05 >85%
7075-T6 2 each <15%
0.50 >85%
<15%

The specimens were subjected to the loads and conditions specified by the Integrated Round
Robin Testing Program [1] and designated on each specimen traveling data sheet, as listed in

Appendix A.

The crack for each specimen was grown an additional 0.100 inches from the starter notch during
pre-cracking. The pre-cracking loads were identical to the test loads and were introduced under
ambient humidity and temperature conditions. After pre-cracking, an environmental chamber was
placed around the test specimen and environmental conditions were allowed to stabilize at the

predetermined humidity levels before fatigue crack-growth rate testing began.

During testing, the specimens were subjected to constant amplitude fatigue loading with a
frequency of 10 Hz at the designated maximum stress and stress ratio (R) . The specimens were

fatigued sufficiently for the total crack (2a) to grow 0.030 inches, at which time the crack was
7




measured. During crack measurement, the specimen was loaded to eighty percent of the test

maximum stress to facilitate optical measurements.

The result of this testing was a record of crack length versus cycle count. The data was hand

recorded on each specimen’s traveling data sheet. These records can be found in Appendix B.




4. DATA REDUCTION

During testing, crack lengths were recorded at cyclic intervals sufficient to grow the total crack
(2a) approximately 0.030 inches. These data were then transferred into an EXCEL spreadsheet

where mathematical relationships were solved for stress intensities and crack-growth rates.

The secant method [2] was used to calculate fatigue crack-growth rates, where:

da _ ((an—an)—(aw—an))/2
dN ~ (N1= No)

Equation 1

where: ar; = Current Right Crack Tip Measurement
aro = Previous Right Crack Tip Measurement
aj; = Current Left Crack Tip Measurement
ajo = Previous Left Crack Tip Measurement
N; = Current Cycle Count
No= Previous Cycle Count

This equation (5-1) gives the average crack-growth rate for the cyclic interval between the two

measurements.

To calculate the applied stress intensity range, AK, the following equations were used:

AP |7na 71'05) .
=—_f{——8se¢| — Equation 2
B\ 2w 2
2( (an—an) + (o~ azo))
a= 4 Equation 3

/4

where: AP = Maximum Load - Minimum Load for stress ratios greater than 0
B = Thickness of the Specimen
W = Width of the Specimen

9




This form of the stress intensity factor equation was used in order to calculate the stress intensity
for the average crack length of the cyclic interval. This corresponded to the crack length used in

the secant method of calculating the fatigue crack-growth rate (Equation 1).

These data were then plotted for da/dN vs. AK on a log-log graph and can be found in Section 5.

10




S. DATA ANALYSIS

To determine the effect of humidity on fatigue crack-growth rates, plots of da/dN vs. AK were
compared by humidity level for the same materials at the same stress ratios. The data from this
test program were compared to data retrieved from the Damage Tolerant Design Handbook [3]

and existing in-house data to determine if there were any age effects

S.1. 2024-T3 Aluminum Alloy

Figures 3 and 4 contain the fatigue crack-growth rate data for the 2024-T3 Al alloy. Each figure
contains data for four specimens tested at the same stress ratio but two different humidity levels.

Also, the figures contain in-house data from pristine material for age comparisons.

Figure 3 shows the “wet” and “dry” data for R=0.05 and suggests no apparent humidity effect on
the fatigue crack-growth rates of the 2024-T3 Al alloy. Since these data closely resemble in-
house data, it might be concluded that aged material has the same fatigue crack-growth rate

characteristics as new material. Likewise, the data for the tests at R=0.50 (shown in Figure 4)

suggest the same conclusions.

11




da/dN (inches per cycle)

da/dN (inches per cycle)

1.00E-03
1.00E-04
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— In-House Data
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1 10 100
A K (ksi-sqrt-inches)
Figure 3 Fatigue Crack Growth Rates for 2024-T3 Al; R=0.05
1.00E-03
Rl /
1.00E-04 =
H v
5 e T3-46, R=0.50, Wet
§ e T3-50, R=0.50, Wet
1.00E-05 > o T3-28, R=0.50, Dry
o T3-41, R=0.50, Dry
— In-House Data
@
1.00E-06 /
1.00E-07
1 10 100

A K (ksi-sqrt-inches)

Figure 4 Fatigue Crack Growth Rates for 2024-T3 Al; R=0.50
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S.2.  2024-T4 Aluminum Alloy

Figures 5 and 6 show the “wet” and “dry” crack-growth rate data for the 2024-T4 Al alloy. Each
figure contains data for the same stress ratios but different humidity levels. There were no
published fatigue-crack-growth-rate data available from the Damage Tolerant Design Handbook
[3] or in-house to make comparisons between aged and new materials of this aluminum alloy.

Therefore, there were no comparisons of this nature made in this report.

At both stress ratios, there was little or no variation of data due to humidity. While Figure 5
demonstrates some scatter of the data, the scatter is consistent within both humidity levels and
does not necessarily indicate any appreciable differences in fatigue crack-growth rates. Figure 6

shows both “wet” and “dry” data at the higher stress ratio with less scatter and no apparent

humidity effect.

13




da/dN (inches per cycle)

da/dN (inches per cycle)
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Figure S Fatigue Crack-Growth Rates for 2024-T4 Al; R= 0.05

10
AK (ksi-sqrt-inches)

100

= T4-43, R=0.50, Wet
o T4-73, R=0.50, Wet
o T4-51, R=0.50, Dry
o T4-65, R=0.50, Dry

Figure 6 Fatigue Crack-Growth Rates for 2024-T4 Al; R= 0.50
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S.3.  7075-T6 Aluminum Alloy

Figures 7 and 8 contain the fatigue crack-growth rate data for the 7075-T6 Al alloy. Figure 7
contains the limited data found in the Damage Tolerant Design Handbook [3] for 7075-T6
aluminum tested at a stress ratio of 0.50. It should be noted that both plots include in-house data
for 7075-T651 aluminum. The 7075-T6 aluminum was not represented in the in-house data, and
7075-T651 aluminum was used because of its similarity in fatigue crack-growth rate behavior to
the tested material. Both the handbook and in-house data correspond to non-aged material tested
in room temperature lab air environments with “ambient” humidity levels of approximately 50-

70% which could be used for age effect comparisons.

Both figures (7 and 8) show a clear difference in the fatigue crack-growth rates of 7075-T6
aluminum subjected to different humidity levels which could be attributed to the effect of
humidity. Again in both figures, the “wet” test data agrees with the Design Handbook and the
lower portion of the in-house data curve. This resemblance between data sets might be
attributable to a lack of age effects or an interaction of the effects of age and humidity. The
design of the test matrix and limited number of specimens did not allow for the isolation of
possible age effects from humidity effects, so it is unclear what effect age had on the fatigue

crack-growths rates of 7075-T6 aluminum.

15
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Figure 8 Fatigue Crack Growth Rates for 7075-T6¢ Al; R=0.50
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If there are no age effects, as was the case suggested for 2024-T3 aluminum, then two other
observations might be made from examining Figures 7 and 8. First, at both stress rétios, the
“wet” data agreed closely with the ambient data from the Design Handbook and in-house data
while the data from the “dry” tests fell lower on the graphs. This may suggest that 7075-T6 Al
alloy possesses a humidity level threshold where higher humidity levels would have no further

effect on 7075-T6 aluminum’s fatigue crack growth rates.

Second, the separation between “wet” and “dry” data is less for the higher stress ratio than the
lower. This smaller difference may suggest that the humidity effects are sensitive to the applied

stress ratio, where a higher stress ratio diminishes the humidity effects.

17




6. CONCLUSIONS

This research effort included gathering data on three clad aluminum alloys removed from the
fuselage of retired U.S. Air Force C/KC-135 aircraft more than 30 years old. These materials
were 2024-T3, 2024-T4, and 7075-T6 Al alloys. The test was designed to ﬁxnfler the
understanding of the effects of humidity and age on the aluminum alloys’ fatigue crack growth
rates. The testing performed under this Delivery Order involved identical test specimen
configurations subjected to fatigue loading while exposed to two different humidity levels, “wet”
(>85%) and “dry” (<15%). Furthermore, these test results were compared to the results of

similar tests involving relatively “new” materials to determine if there were any age effects.

Of the three materials, only the 7075-T6 aluminum demonstrated a humidity effect. For the two
test conditions of “wet” and “dry” at stress ratios of R=0.50 and R=0.05, 7075-T6 Al displayed
an increase of fatigue crack-growth rates in the “wet” environment. These results seem to
indicate that the humidity effects were less pronounced in tests conducted at higher stress ratios.
Other research examining the effects of corrosion have shown that corrosion effects are
diminished by increasing load ratios [4]. Similarly, it would seem that increasing stress ratios may

also diminish the effects of humidity.

Additionally, from the results of this effort it seems that fatigue crack-growth rates are similar for
relative humidity levels of 60% and 90%, while humidity levels near 5% showed slightly lower
crack growth rates. The lack of significant difference in fatigue crack growth rates at the two

higher humidity levels suggests that humidity levels above a certain percentage will no longer

18




influence the fatigue crack-growth rate behavior of the 7075-T6 Al alloy. Additional testing,
involving a range of humidity levels between 5% and 50-60%, may help to better understand at
what levels humidity has no further effect on the fatigue crack-growth rates of 7075-T6
aluminum. Also, further testing would be required to determine the effect of stress ratio on
humidity effects. Testing to include stress ratios of 0.7, 0.33, 0.02, and -1.0, which are
represented in the Design Handbook, would provide “wet” data to compare against the Design

Handbook’s baseline data to better understand this phenomenon.

Of the two cases where age effects on fatigue crack-growth rates were examined in this report,
2024-T3 aluminum and 7075-T6 aluminum, only the 2024-T3 aluminum demonstrated no age
effect. The results for 7075-T6 aluminum were inconclusive with respect to age, due to lack of
data for aged specimens tested at ambient conditions. Therefore, no comparisons could be made
with the non-aged data contained in the Design Handbook and in-house data. However, the lack
of age effects oﬁ fatigue crack-growth rates of several materials has been demonstrated by the
research of other organizations [S], which suggests the 7075-T6 aluminum examined in this effort
would have behaved similarly. Also, it has been reported, that the effect of age on fatigue crack-

growth rates of materials is minimal, while the effects attributed to corrosion appear much more

severe [5,6,7].
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8. APPENDICES

8.1. Appendix A - Loads and Conditions

2024-T3
Specimen # Smax Stress Ratio Humidity
28 15.1 0.50 <15%
35 10.3 0.05 : <15%
37 10.3 0.05 <15%
41 15.1 0.50 <15%
33 7.8 0.05 >85%
46 11.5 0.50 >85%
50 115 0.50 >85%
51 7.8 0.05 >85%
2024-T4
Specimen # Smax Stress Ratio Humidity
42 10.9 0.05 <15%
43 12.2 0.50 >85%
47 8.3 0.50 >85%
51 16 0.50 <15%
63 83 0.05 >85%
64 10.9 0.05 <15%
65 16 0.50 <13%
73 122 0.50 >85%
7075-T6
Specimen # Smax Stress Ratio Humidity
2 7.3 ' 0.50 >85%
7 7.3 0.50 >85%
18 4.9 0.05 >85%
19 8.5 0.50 <15%
20 5.8 0.05 <15%
26 8.5 0.50 <15%
29 4.9 0.05 >85%
33 5.8 0.05 <13%
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8.2.

Appendix B - Test Data
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TEST REQUIREMENTS -

Cor

rsion State

Smax

R-ratio

Cyclic Frequency

Relative Humidity

05

K

Machined Notch

Cc2

>-—————-—>

2an-nearside = 352(9- 387(‘9

View looking at specimen Near Side 28narside =
TESTACTUALS
Specimen D: NEARSIDE FARSIDE
PeE | Testare 7/4}1%;?5” | Aug 95 N ct ) o) ct
LabiD [MtireD| W /FIBEC # 1Y 7 {1504 |3233 |41
Winchj | tinch) . (304 21, (4187
Pred) | PuddPl) [ (79 6-832y ® 120 (3193 |Hauz
o) | %R 90 €% 2 100k |31e0 4233 |
NEARSIDE FARSIDE 21N o4 2468 |Y4.25)
N ct @ @ o |2z ed 344 |4 uR
e H00503 | 3477 | 3934 " z |43 [3.3% |Y29)
1 5004 |34k |394q 2 4ol 12221 (4297
2 | 5002 |3.459 |3358 s | 304 |20 |d3ig
2 [H00Y 399 |34 = |50 |30 |43
4] 6005 (3432 |3985 Z| 35  |28z3 153§
s | g0 3413|4002 N o
s | ooz 340z |Yo015 G
7 | 3. 004 %.ém 4025 30
s |3002 13339 |03z .
s 12,002 [33,5 |Hos1
013004 [3.350 | Y.oub
113004 3333 | Y.05( u
2 |3007 |32\ |4.100 %
B (2500 3.29%  [dp %
# | 700% 2230 |40 37
5 [ i%0r |32 | HM\ ®
© 1 30% | 3St Ul ®
FATIGUE CRACK GROWTH RATE DATA SHEET
Boeing-PSO 23

August 30, 1994




TEST REQUIREMENTS
Corrsion State Smax R-atio Cyclic Frequency Relative Humidity
R R e B i
2a,
C1 c2 23, pearside = 3:995-3.a45
<k MachinedNotch >~
View looking at specimen Near Side 28n-tarside =
TEST ACTUALS
SpeciTen NEAR SIDE FARSIDE
Pre [T&cﬁe: /Aus 95 ! Aug 95 N ct @ @ ct
LbID | Mactinep| W&/ FIREC 15 71503 3249 {440
. 120 |37224 | 4253
Pl | Pudbl] /. [ 49 0.0582 8 267|926 |4
Terrp(decf) | %RH 31° (5.9% 2 | 304 3268|128
NEAR STE FARSIDE 7 \-\30..( 3255 |4
N ot @ @ o | 2|39 |34 1438
- |2500%F 3542, | 34T " 5| loot |32z | 4328
1 5003|3530 |08 % oop  |3212 |42
2 5005|3525 Yoz 5| 1005 |32 |4352
315008 2510 [H.03 % | lo2g 3.183 |43
s Iso0s 344 |YoMF 7| o |3\ |43%5
s 5004|3438 |How 2| (o4 [3-d | 4290
s [H003 |34l | 4o | s | ol |3.59 |H39%
7| 306+ 34473 | 4ok 0| gor |34g | 4404
s | 2,009 |34z | 4A\0Y s 4o 3o 4410
s | 3,000 |24y, d 24 2| Yo 30 | Hidyy
© 1500|3400 |N1%0 3153 281 |4l
w1 508 | 5789 4.4 “
2 2504|3315 (47 %
5 [2505  |320 |W\B2 %
w2000 324y | 1@ 3
5 108y [3%p (410 »
© |ty |23 |[Hg »
FATIGUE CRACK GROWTH RATE DATA SHEET
Eﬂﬂillg—ﬁfﬂ ( 24




TEST REQUIREMENTS

Corrsion State Smax R-ratio Cyclic Frequency Relative Humidit
0 froeeso | edne | Qonz D (@8R =
C1 - c2 2ap-nearside = Jou - %
(—”—< Machined Notch >____>
View looking at specimen Near Side 28n-farside =
NEARSIDE FARSIDE
] Bhats | 8P o[ ===
o D) e | #1S | 7[5 4301 | 333,
Wiioct) |ty Tl T 8| lado |4315 |3.219
Peclf) | Prcliel] | |1, 0.05( ® o, |4.332(3.313
Terrpidecf) | %R JoE 3\% 2 [ \2e5 (0.2343] 32,6
NEAR SDE FARSIDE 2 K203 4.3 2 36,
N ct @ @ ct 2 1207 [H2p | 2200
:; 3'}100«?' .09 3.L32 E (%_oq 4.2 | 3290
1] SooF | 1100 |30\ % | 1706|1215 |32FF
2 |500¢ [4.43 |3 Ler 5 | 1zod  |UHI 3204
316004 | Y.\ |3.589 % 1204 [142H | >-229
4 |90t .32 1359 7| 303 {455 | 3208
s [y | 4146 |3550 . =z | Yo, 4470 [3.97%
¢ [4003 | Bl |3335 3| 304 (4480 | 2176
714005 |4-\F6 |35 » [\or |44 |2 (10
s 1350 |4\ 3412 a | ot 441 |30
s 1300 |%wt |31 =z | ot [499 |33
© 12501 |AU% |45y = | 5 454 |3
12007 |40 |343%F | s (M B
2200t |4 TH 3424 *
Bigos {254 |3.405 3%
“ oy  |H.26, [33%0 37
B | H23% |33 ®
® | (Hoh | N [335Y »
FATIGUE CRACK GROWTH RATE DATA SHEET
Boeing-PSp ’s

August 30, 1994




TEST REQUIREMENTS

Corrsion State Smax R-atio Cyctic Frequency Relative Humidity
ek | G | @)
2a,
c1 Cc2 2apnearside = 33-3563
<k Machined Notch >
View looking at specimen Near Side za"'fa's““’ -
NEARSIDE FARSIDE
Testate! 8 Pue K5 8 Pues XS N c @ @ c
wor | Yo |29
@ |2 032w
1203|4229 |3.267
Tepided) %R O F ©.8% 2 [\003 [4.2H0 |31z
NEARSIE FARSICE 2 Moot |42y |3
N ct @ < ca | z2|iood [Y.8d |3-45
o] 41,004 {3359 |35 - Is]| 503 |z, 3129
| Bpoz |3-94 3499 2| 403 |43z |3.101
2 | H 003 |3.49%3 [3.989 5| 114 [Hlr 283
s |hoor |39 34 5
4 5\001 doy |34s5 Nz
s |ys03 |40 |3.438 N
s |us503 |10 |34 »
7 1d.00¢ [4099 |31 »
s | 4004 {4035 |33q2 3t
s 13507 |4.0d) [%33%3 £
03054 |40 |3357 ©
1 {2504 |4y (3338 u
z |2.003 140 13324 ®
s | g0r {4130 |330, ®
w | (3% U0 |S290 7
15§ 103 4.1 3_73(9 38
% (607/ 4\8”5 2259 3
FATIGUE CRACK GROWTH RATE DATA SHEET
Boeing-PS0 26

Auoust 30 19
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TEST REQUIREMENTS

Corrsion State

Smax

R<atio

Cyclic Frequency

Relative Humidity

August 30, 1934

c1 - c2 28 nearsice = 5:8%3~ 3.523
7K MachinedNotch > >
View looking at specimen Near Side 28n-farside =
NEARSTE FARSIDE
N Cc1 (074 [ov4 C1

LabID | Machine D (0% d.14g | z2d7

Winct) | tinchy: oz |40 | 3224

Pl | Pl /.00 71/ 004y || wod |H\F0 |32

Terrp(degF) | %RH H° 39, 2| (703 H.1g5 (322

NEAR STE FARSICE 2 | Y03 d.202 2.2\0

N ct @ ) cl 2| (03 |4.231 | 218y

o 21284 | 3873 | 3414 3| dod (Hozp | 30

11 5004 [282Y |34y # | (35 (47288 | 3.4

2 | 5004|3905 3440 s| ;e [449 [z
31 5004 {3918 [3432 %
¢ | Aot [3.93F 34 z
s | 3oz 3953 |33 N
6 | 2.0 13413 13387 3
71300213990 3308 0
8 1 2.003 (4008 [3.354 31
o 12907 [40%r 333 2
0 2004 (03¢ (3331 =
1 { 2004 4.05% |3320 3
2| 350 |10y [3305 %
B boe | 4.0%0 |36y %
“ || kov o5 [123% 7
B11720% AL 3200 2
s Aor 4.1 (3254 3

) FATIGUE CRACK GROWTH RATE DATA SHEET

Boeing-Pso 27 |




TEST REQUIREMENTS

Cofrsion State

R+atio

Cyclic Frequency

Relative Humidity

2a,

C2 23, nearside = Ll : Mq' - %%L‘{?'

<_Cl_< Machined Notch }’_——)
View looking at specimen Near Side 28 farside =
TESTACTUALS
" speciren NEAR STE FARSIDE
Testdtel /4 Aug 95 Y Awa?( N ct @ @ ct
LabID | Mactine D Wz_//:/e'( &5 7| 305 [44%5 |3.5z0
Wit |t A 8| 20¢ |HHAY | 34y
Pridp) | Pubil] [ {8 o733z | ®] g L5t | 3.4
Terrpldegf) | %R Z,° 8\ 2| A4 HP) | 22%
NEARSDE FARSICE 7|
N ct @ >l ct 2
e 3ncor| Y |2 z
T 500% Y2 {3380 =
2 | 500t 4229 |33 =
° | 500t 4250 | 3319 %
¢ | Moot S |37 @
* | 3oy |M2%2 (371 N s
s | 3o |H1% | 30430 2
73004 | R0 |36 ®
2 | 3005 |H34 |38 3t
S 12,009 |92 |33t 2
0 | {,508 438‘{ Sl B
w1005 | 4% |3.v03 u
2 | {6 | 481k 358 ®
w | For |Hs 351 *
w Vi | 444G | 3597 w
51 Hop | 145 | 354p ®
® | Hop | Y.R68 1353 39
‘ FATIGUE CRACK GROWTH RATE DATA SHEET
Boeing-PS8 28

Avaust 30 1904




TEST REQUIREMENTS

Corrsion State Smax Cyclic Frequency Relative Humidity

2a,
c1 i c2 23 nearside = q'mg'g-jfcﬂo
6~“_'"< Machined Notch >-"_’
View looking at specimen Near Side 2an farside =
NEARSDE FARSIDE
PeE It 1/fy, 95 F Aus 95~ N “ @ - “
LabID [MctineD| WL /F18EC # /5 7| wer | YHoo 2439
Wincty | tachy: 504 . |28
Pl | Pull| ) LJ3/3 0. 7382 ol 44 [4d | 3Her
Terrp(def) | %RH MO ZS 2 2| 207 4437 | 3. dps3
NEARSIE FARSIE 2| 2ot L{LH% 2460
N o | @ | @ | o |=z|%s3 |445%13.44%
a| 0,005 |43 | 32 22 |440% |30
| 5005 |10 | 3329 #| #4681 3209
2 | 5007 |H1 |3+ %
3 5006 [H.140 | 3300 2
4 L{(DO? L{zo5 5(_9?:(0 o -z
5 |Ho0F |29 | 3o 2
§ | 5505 | 1227 3.L4q e
7 | 2009 | 4193 | J.Gaz »
8 {2007 |4wp | 3022 3
° | 200 | Hagp | 30y z
© | o5 | 4393 |3.983 =
| 2005 | U232 | 3512 %
2] (fog | H3F | 3oy *
wf ot | 4263 | 3517 %
u | 802 | 4344513473 7
w809 | v | 3508 =
© 1 200 N9, | 3910 »
Boeing-PSh FATIGUE CRACK GROWTH RATE DATA SHEET

29




TEST REQUIREMENTS

Corrsion State

R<atio

Cyclic Frequency

Relative Humidity

oso | oam | Gond) | (<o
1 2 28, nearside = .00 3.551
<—'_"_< Machined Notch >'—__'_'>
View looking at specimen Near Side 28narside =
TESTACTUALS
Specimen|. NEARSTE FARSIDE -
foe | ™= 4Ap9s | 79ue9s N ajlel e |
e R #7 7 oot 4190|2202
Wiy |t aGod 419 |3.2498
Peclh®) [ Pl /. 037 p.0495 | *| 1 Ul |38
Tempie) | %8| (40 7,39 2| pod (4S5 | 3220
. NERSIE FARSIE 2| 04 d1e4 | 32219
N c1 @ ) ct 2 \COOZ- 1% | 320
el 3000213894 | 349% 5| o {420 | 3193
1| 5002 |3415 | 3485 % | (03 |Ka |3iFH
2 | 5004|393, |347/ x| o3 Yoy | 3193
3 | 5003|3949 {3453 s | lod  |H |34z
« 4003 |3a0s |343% < Yafipd Uy |38
s [2563 {3918 |3deS z |02 |4285 |30l
s |390%  [34a( |34 31 28 4442 |2.9¢0
7 {3503  |4oow |3397 3
g 1350z |4.020 {3.320 3
s {30062 403 |%3wp x
w | 240> |4.052 | 5318 E
| 240z |4063 |333) 2
v | 903 |40 3315 »
5| 1504 .00 3200 3%
“ | (50T 100 %290 37
% | 1503 4 10% 32%% 33
% | (502 Huy | 3R %
) FATIGUE CRACK GROWTH RATE DATA SHEET
Boeing-PSd
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TEST REQUIREMENTS

Corrsion State R-ratio Cyclic Frequency

G | <

Relative Humidity

> | w005 0.1hz

3

2a,

2an—nearside = 2"550 " 3300

C1
K Machined Notch

c2

>——-—->

View looking at specimen Near Side 280 farside =
NEAR SIDE FARSIDE
TRE | Testote 17 dura5 ‘g\)w:_.q{ N ct 2 @ c1
Labm |Mactie| W | FIBEC # 1 7| co03 | 3262 4.19Y
W [t} et bt | ®| 5003 |35 | Hall
PreP) | PPt} 0 Quf5y 0.4 v | 003 |3 229 | 47228
Terped) | %RH|  J,OF 32% 2| 300d |32k | 424y
NEARSDE FARSIDE | 3,063 |3.200 | Y257
N ct @ @ ct 2z | 72502 |3\85 4.212
o] #0053 | 343y | 3452 n 2502 |33 |46
1] 15,003 | 3492 |3.90¢ % 12503 |315 |H.33
2 | 15009 | 348 |33 5 [2002 |33 |42
3 | 20,003 |3.473 3982 = 1503  |3a2e [H.332
4 [ 301003 |3.45) |H.004 T 7 1z [es  [3nd | Y3y
5 | 25003 |3433 | Y08 « 2 | 000 3400 | 4351
6 | 20004 3415 | Y.0%b 2100 3090 |H.3H
7| 5,000 {339, | 403t 2 11,003 |3.0% | 4.3%
g | 10002 |33%0 | {.0%0 [ (002 |3.00\ | 4295
s | 2wor {33731 | Hodo 2| 752 |3050 | {4l
0| Bood [335% | Yot = | 19% [3030 [H4%0
| foof 3349 | 4. ¥l h0%  [3m |H444
2| 7005 |33 | 4.[2 s | 4ob 3003 | YHyo
B o0y |33 | g % | 3o o 4419
“i ool |3304 |4\%3 7| 103 2.249' [ 402
B 1500|3240 | 4\,9 £
® | 5009 |33y | Y.\Ha 3
FATIGUE CRACK GROWTH RATE DATA SHEET
Boeing-PSO 31
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TEST REGUIREMENTS
Corrsion State Roratio Cyciic Frequency Retative Hamidity
Kireceied ) Atificial . 2 R L R e
2a,
c1 c2 23, nearside = 2:232 - 2.9%2
(_—_< Machined Notch >—'—>
View looking at specimen Near Side 280 farside =
NEAR SICE FARSIDE
17 Ju 49 B e 95 " “ Q @ 01
\HL/FI@EC * 714,003 | 330, | 424
® [ yood | 3351 | 4 QW
Prcdit) | Pul0l| 0 BO O.0305 8| 50006 | 3325|4313
Tarpldedh) | %RH| 1 OF (%% 2 4005 | 2.4 | 4%S
NEAR SDE FARSIDE 2| 3008 | 330k | Ung
N c @ o) ct 2 \3‘004 2.29% 4.265
ol 190,008 | 3.5%8 | Wot3 5| 3,004 |322d 930
1] 25.,006|2.5F| | 4.05) %3008 |32kt |43%2
2 | 30006 |35w2 | 4064 5 |23004 | 3249 | 4400
3 | o007 | 3548 | Homq 5 | 250|327 4w
4| Zoooto | 3538 | 4068 A zd200d 3203 | 442,
s | 10005 |35% | 4045 12| W0 F |2205 | 444R
s | 10@6 252y | Y.\0F s | 150F |39\ | 440k
7 WAt |35 | 419 2 food 13090 | LHA0
g | 5000 {3505 | d ) w | wod 34,7 | 4445
s fi5oor | duan | HA4l 2 004 (3052 | 490
0[S0 | 3450 | HAD = | 1004 %131 | 15
w (5007 | 3469 | Mtk | 158 13123 [4948
2 [ 9006|3449 | .93 s| T [3a05 4535
8 goH |34y | 200 | Hoe | 3043 | 106
“lLost |34t | 4o 7| 105  |3041 |4l
5| ot | 30 | Y38 i O A e
© | Goos | 3395 | 4290 %
FATIGUE CRACK GROWTH RATE DATA SHEET
Boeing-PST
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TEST REQUIREMENTS

Corrsion State

Smax

R-ratio

Cyclic Frequency

Relative Humidity

| odhe: @ RS
23,
c1 1 c2 28, nearside = 3912~ 3.322
6—_< Machined Notch >1——__>
View looking at specimen Near Side 23n farside =
NEAR SIDE FARSIDE
Pre | Testaaed 25 (L0945 2e Jusy 95 N ct @ @ ct
LabID | Machine D W/;'F’BEC #1Y 7| 5003 | 2.23¢ | 420
Wity | tlinch) 8 | 4,004 3960 | 4224
Pl | Pubdpl 5 QS o4 813503 (3249 | H.237
Trpiced) | %R J5°F 75% 2 | 3506 [3233 4253
NEAR STE FARSIDE 112504 |3.220 (—\,zQL{
N ct Q ] ct 21250 |3.209 k[,z;g
omic| (07,004 | 3520 | 3532 (2| 750t |32195 |4 284
1| 30,003 [3.508 | 398 %2304 |31 |H4.209
2 | 30,003 {3483 | 3999 51903 |31\ |Y4.222
3 120008 3483 | 3= | Y.009 % [\901 346 14338
4 120‘003 3dep | H.072 I HE: Viod |3.133 4350
5 | 11,003 ]3455 | 4.0 « 3| roy 3113 |33
s | ‘ooz [3adz | 4045 2| Rez |30t |1288
7| (toor|34z8 | Ho63 2 (P07 |3.077 4405
g | \ho02|34p |4.080 ]l 7o |306a (44T
s | 12003]%3.393 | o1 2| or  ]3.05% |H4%p
LY A0 |3.338 d.ilz =
1| §,00733,5 | Y.123 1oz |30t | 4449
2 | 8oy [324q |4.13% %1503 [3owa |44
w | Tood [3332 |4.\92 ® %% |300g | 4447
# | 005 3320 |4 716 |2993 (1006
51 Koot |3305 | Uit % | 90 (%1 |Hul?
® | (004 3291 | 443 »
FATIGUE CRACK GROWTH RATE DATA SHEET
Boeing-PSO 33
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Corrsion State R — meree ey ] &
(Psreceived ) - Adific os0 |oane | Caonz) [ @Ry | sk
C1 & c2 28, nearsige = 3022 - 3972
é___< Machined Notch >’-—')
View looking at specimen Near Side 23narsice =
NEAR SIDE FARSIDE
pee | Testoe) 250,95 26 due 35 N ot @ | @ | o
LabiD | MctireD| 1y - FIBEC #15 7| So0f | 3239 | 4ot
v ey | TS B2 | ®|Sooe |333) V2R
el | Pl ), 50 0.025 | ®|d00e [3205] 289
Terpldedh) | %WRH] 3§ °F 77 2|20, |3.2a) |1-30
NEARSITE FARSICE 2 | 3505 | D25 | 423
N ct @ @ o | z{3029 | 3200 4332
o] 10,00F] 3536 | 4075 n | 2505 | 2.240 |8344
1 | 30,008| 3505 | 4035 % |Zsoe |3.233 |4.258
2 | 20,007 | 355\ |4.009 s | 2502 [|32d 4317
3 | gsoos |35 | Houz 5| 19s5g |38 |43z
4 1725000 13524 | 4.0 7 | 1nod |38 |44
5 |25005 5508 | ot |27 o5 |3aed [
s | 20004 [34aq | H.093 s | 307 |3\ (4449
7 {20004 |34 | daop 011004 |3.431 |445%
e | Fooe 3436 | HAY 1 08 3120 |4.49%0
o | (7009 [3459 | 4.0 = | got |30\ 448
0 | 007 |3.4%% | 4149 3 | o3 307t |44
1l (2008 |3%20 |45 % 503 2085 | 4507
2 | o0y |3405 | H\%2 % | 505 2067 |45
B 4006 |24\ | H1%8 % | dod 3049 | 4938
#8006 |33%, | Hay 7 | 207 3.045 |4.549
81 6009 |32 | Haw 1 | 204 303%F | 4.542
® | lgoot | 53498 | WS ® | 204 o [498% q,5¢
FATIGUE CRACK GROWTH RATE DATA SHEET 2% 3029 |45
Boeing-PSO v 2, 2.0 | Yoz
R g T, 2920 |4t




®

€51 KEQUIREMENTS
Corrsion State Reratio Cyclic Frequency Relative Humidity
)| | Attt & | @D s e | Gom ) [Tz TS
23,
c1 ¢ > C2 23, nearside = 5955~ 3.o05
6_—< Machined Notch >*>
View looking at specimen Near Side 28n farside =
TEST ACTUALS
SpecimeniD;|; NEAR SIDE FARSIDE
Test date: g(p‘s\kﬂqg 27 duwnis N ct @ @ ct
LaoiD jMactireD| WL [ FIBEC 31y 7 {300y {239 [3205
Wrch) | tinch ® | 7,003 |Yzal | 22!
Prslb) | Pl 0. 84,8 0.04( ® 2,002 | U35 | B2y
Terrp(degf) | %R 75° 88 % 2 S0z [Y4.319 |3.250
NEARSTE FARSICE. 21 1 \\502 (4232 {238
N ot @ @ o |=z|Boz |4z, |3z
ok | 28,003 | 3993|3542 211503 |93%3 | 320,
11 5000|4007 |3529 % [(003 |43 [3.193
2 | (5005 ({029 |35106 =005 437 383
3] 12,003 [4.043 [3.50\ 51104 [4H5 | 369
41 10,005 | Y.0p |34g% JZ ooz |48zp |36
s | Qo0 [Y.080 |3432 2| 85 [1d5 [3.133
s | Boo3 |4oqq 3457 N 003 402 | 3125
7| roor |49 | 3444 x| 4oy H978 2.0
8| 003 |13 13404 ] 203 | 4483 300
S| 550 |15 3l 212031 | 4437 209
o | 450z 417z |3395 ® | Zoz  |H49F [3.093
wf {0od gy {3381 %202 [H90F |3.004
2z | 4004 |H.20( 331 % | 203 H.517 3030
5| 3004 |4.21, {3350 % | 55 % | 2.0
“| 3003 [422% |3224 il B R X
B 3004 | 42de (349 SR NG, Hb\ |2 %07
® ] 3,003 [4.788 |3.30} £
FATIGUE CRACK GROWTH RATE DATA SHEET
Boeing-PS0
ugust 30, 199 35




TEST REQUIREMENTS
Corrsion State Smax R-ratio Cyclic Frequency Relative Humidity
LS ] e | Gos2 | ane | o) |
2a,
c1 c2 280 pearsive = 3197 = 3.(0F
("_'_'( Machined Notch 3*‘"—’
View looking at specimen Near Side 28narside =
NEARSTE FARSIDE
YRE | Testdme 26 Juy 95 27 \)upqg N ct @ @ ct
LabID [MachineD| WL [FIBEC #15 7| 3t (U251 | 32400
Winchj | tfinchy: 2,505 |H21H | 2234
Pl | PRl [ 75> 0-63F ®lzooy |48 |3.2%
Terrp(degF) | %R Z, © Qg% 24150, |H.298 {3245
| NEARSTE prse | 2 fvsoy {21 |23z
N ct ) @ ct 2 \'505 L\.Bz(y 3.2)3
ot | |00 | Y002 | 3.559 2 203 [H33b | 2202
1| 1oeot |H.0b |2.549 % [ 1p05 4247 [2.192
2 | 5005 | 1031|3522 s | {007 | Y4300 |3.182
3| 900 | HoH |250% 5| 1oof |43 |3 Ls
« | 8ot | 10w [349q) 7 Fvoof | 439 |3y
s | 3005 | H0% | 3490 2| 8og |4463 |3.177
¢ | Toor [Ho0 | 3dus 3| b, |82 | 3012
0 7 O e R RV 01 Hoo | HH3L |34
] Loos |41 | 33 w1203 |HH48 | 308,
s 15505 [H3d | 3413 2| o] 440 |3.005
0] 500y | HMT [3398 B odo 4 | 294
1950 |43 | 3283 S
7 | 4,005 [H.492 | 1pQ 3%
® 13001 |H\AY 3257 ®
w3008 Y04 |3.243 7
512008 | 4220{337 &
1 300F | w9295 | 3o %
FATIGUE CRACK GROWTH RATE DATA SHEET
bocing-rso 16




TEST REQUIREMENTS
Corrsion State Smax Reatio Cyciic Frequency Refative Humidity
)| Afcall | ([0S0 feareos | oanz o o
2a,
c1 c2 28 pearsize = > 131~ 3-589
K MachinedNotch > >
View looking at specimen Near Side 28n-farside =
NEARSIDE FARSIDE
Pee Tetctel 34 |4 QF N ct @ @ ct
LD MctineD| \ny_ | FiREe #15 7 [303 |H238 ]33
Wit} | tfoct) ez | ®| 2004 | Hase | 3230
Pl | PPl [ 7340 O. 6344 8| 200¢ | H20F | 3270
Terptde) [ W] 79° 88% 2 | 200y |42 |3u
' NEARSIDE FARSICE 2 2009 |48 | 3w
N ct @ @ ct 2| 7008 WA | 2224
| 123000 | 399 |3.53% C | m|2een |30 | 3208
1| | 2se, | 254 % {1504 125 | 3744
2 | 15000 | 4.0\ {2511 = 11504 {270 | 3R
31 10,004 ] 4038 |35 % | (00 H381 | 3.159
s | 8007 | Wout 3433 z | §o5 4404 | 3132
s 1 8003 | Hout {3433 3 l== |gm | ==
s | Fooy | Hoto |3462 2| (o5 |44 | 3924
7| Joos | 4093 3453 2 fuey  [HH32 [ 3.3
g | 1000 | 400 | 3434 w |30t |444 |3.09%
s 1 (oos | 4119 | 3n 2| 155 [ 4450 |30
0| 50045 | 4.43Z | 240 =1 0 “4bz | 3078
w4007 | 4-MH | 33% | 3 |43 |28
7 | 4003 | 4R ] 337} %
w | Y005 | H.092 | 3na »
w1 4003 1488 | 3350 7
51 004 | 4205 | 333 @
% | 300} H.127 1 332\ 39
) FATIGUE CRACK GROWTH RATE DATA SHEET
Boeing-PST 37
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TEST REQUIREMENTS

Corrsion State

Cyclic Frequency

Relative Humidity

T

ct c2 28, nearsige = 5:010-3.54%
<k MachinedNotch >
View looking at specimen Near Side 28n.farside =
NEAR SIDE FARSIDE
Pre \Testdatz 30 dupt 45 N ct @ @ ct

LabID | Machine ID 71 3003 | 3.205 | 113D

Winch) | finch): ® | 2002|3255 [1.M5

Pocdp) | Pl 0, 2795 0.0354 | ®|2ood |3.249 |45

Terrp(degh) | %RH 7° 8% 2sez 3238 |41

NEAR SIDE FARSIDE 21 }.2504 2z24 |H0H

N ct @ @ ot |z |2503 3 200 | 4192

;‘; 125,007_13.985 |3.484: z {2502 3.187 |40

1] 525 | zquz | 34718 % 12007 |39 4.220

2| ool | = 5 | Zoco3 2.5\ | Y229

3 | 5007 | 3458|2200 5 1200y |33 {250

s | 5004 [3499 3468 7 | (002 |3ty |Y25%

51 5007 |3.441 |3935 z &32“"’ 3095 [4-214

§ | 1,003 {2420 [3285 2| \op3 |3-011 |18

71 Fooz [3410 {3948 0| o3 |3oblL |43202

s | Tood |3doo |Y.01 sl (oH 2046 |43l

S | Loo3 |3.383 |Hows 2| I3 303z |438

© | 5005 |33%9 |40% s | Joo |30 |41

| 5003 3362 |4050 | s | 2985 |43%

2| 5005 [324z |Y4.0%! x| ypz |29 |43

o | 003 |D3z0 M08 s |43 |229 439

w | Upod {321 |Y4.043 | 7 |28l |[1598
514000 3200 | H-\0F »
Yooz |32%3 [H.I13 3

Boeing-PS

Apaget 3N 1004

FATIGUE CRACK GROWTH RATE DATA SHEET
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TEST REQUIREMENTS

Corrsion State

Smax

Cyclic Frequ

ency

Relative Humidity

c1 = c2 2annearside = L\OL‘S -3.34w
<—_< Machined Notch >_—"
View looking at specimen Near Side 2an-farside =
NEARSIE FARSIE
PRE | Tt 15 JuueQ5 | 04 M 95 A I I L

LabID [MactineD | WL/ F1BEC 14 7|15 | 43220345

Wit |t lem BRI

Pt} | Pl /. /2T 0.565 8| 1so2. [4.3493]| 343

Terp(degF) | %RH 77°F 89 % 21503 % 3.4z}

NEARSIDE FARSIDE A | ¥o3 4271 | 3402

N ot @ @ o | z2|sy [4403 | 2320

| 00 00 | 1003 | 3.44% 2| gsq (4421 [3352

T dbo0q]| L {3680 #| 003 |HHB0 |33

2| 15004 | 4% |3sF 5| 355 432|314
1 g0z | 451 [0 ®
1 ooz |18 |3z K
51 5004 |41 |33 N
§ | Yoo [H4-120 |3.590 ®
7| 4oy |41 |3.580 »
g | o0 [d21 [2.519D 3
s | w002 {4228 |3.992 2
© | 38 |24 [35% ©
| yseq 4255 |3521 %
7§ )50¢ [He |35 %
B 1500 (dath [vaag %
“ i 72003 [ A0 |y e 7
51 2503 | A% |34 ®
1% L /04 | 4320 | 3440 kY

Boeing-PS

August 30, 1924

FATIGUE CRACK GROWTH RATE DATA SHEET
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TESTR

EQUIREMENTS

Corrsion State

Smax

R-ratio

Relative Humidity

Cyclic Frequency

2a,

c1 c2 2ap nearside = o3 3807
<————< Machined Notch >—_>
View looking at specimen Near Side 28 arside =
TESTACTUALS
Specien ; NEAR STE FARSICE
Pre | Testae| |5 quﬁb’J 4 w39 N ct @ e ct
LabiD [MactireD|  WLIF(BEC #F15 7 | 1006 | 4420 | 3.531
et | ot ol | 4129 | 352
Prsfiip) | PrclbdPl| ) Tl 0.037 [ 0o |Y.H9Y | 3.520
Terrp(degf) | FH ,%F 99% 2| o0l |YYe2|250
N e mesee | 2 |Njoor | HHHH | B 4ad
N ot @ @ o | z| oo [Hdao|3.485
o looeo3 | diTr | 38 | oo 4.5 | 3969
T ooy |40 | 373 % | 203 [Y4SHD | 3454
2| oot | 423 | 39 5| pod 457 | 3.4
31 3003 | M |3.6ag 5| 205 |H4448 |325
4| poos | Hast [3.es N
s | ooy | Ham |3.ult 2
5 | 3005 | HUM 355 2
7] 3003 | 4293 |d.to »
8 | 3,005 | 4204 |3.030 3
s |2.009 |H279] denn »
0 {2509 |43 | 3 ®
112005 |U3p | 354 <
2| 5oy |43 | 3S%L %
{56 [ K219 | 351 %
#1504 | 1389 ] 3562 7
5] (Bo3 | 440z | 355 =
© | 1W0oh | HML | 3.9 %
) FATIGUE CRACK GROWTH RATE DATA SHEET
Boeing-PSh 40
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" TEST REQUIREMENTS

Corrsion State Smax Ratio Cyclic Frequency Relative Humidity

woos Dm0 | edhe | Gon)' | <ek | Saen)

o1 c2 28, nearsige = 3:105 - 3.800
kK MachinedNotch >~
View looking at specimen Near Side Za"‘fa's_i“ -
NEARSTE FARSIDE
PRE | Tetatel 21305 | 22 Jun A5 N o @ | ot

L6 [NectineD) v |FAREC #5 7 | oo | 1HW | 3441

Winchy | tfinch) 1007 1429 | 243

Pres(i) | Pracliip) O. 779 O.03¢ vl (208 |44l | 3432

Terrp(decF) | %RH Ho 875 | =2]|1ewe3 Hds, | 34960

NEAR SIE FARSICE 2t | (205 | 4470 | 3444

NG| o @ @ ct 2 |, 260 L\,‘{%q_ .42F

o] 4b,00% | {0 | 2353 5| 120z |1908 | 3405

1110003 | 4135 | 334 % ot | 4333 |3.3g)

2 | oo [4.8a0 | 333 5| 505 [ M99 | 3300

3| 4005 | 4204 | 3305 5| a5 | 4% | 2350

s | 8oos Y220 | 3.L,90 zZ | 99 | d9%z |3.338

5 | 2003 4240 | 3.GH 1 7 |= 56 | H.9% | 3230

6 | woo, |4255 |3.150 2137 4.7 | 3.2
715000 {4270 |34 »
81504 |12 |34 3t
S [4mo5 | H300 | B2 ®
o[4S |48 | 39% B
| dod {233 | 35% %
2 |[250, |25, | 35506 %
w2500 |[13g |353 %
“ 12006 | 4230 {353 &4
% | 7,000 K295 |35t =
% 1200t | HHZ |3.501 )

) FATIGUE CRACK GROWTH RATE DATA SHEET
Boeing-PS0
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TEST REQUIREMENTS

Corrsion State R-ratio Cyclic Frequency Relative Humidity
23,
1 2 23, rearsige = 3 1o ! = S.4lo2.
6—_< Machined Notch >'———)
View looking at specimen Near Side Zan-arsige =
TEST ACTUALS
Speciren ;| NEARSTE FARSIDE
fee \T&m 2\ 49 22 Sunds N ct < < c
Lo (MatireD| L |FIBEL 1 7 11,504 | 425% | 336k
W(inch) | tfinchi: 1563 |4210]3.352
Pl | Pl /. 12¢f 0560 ® {1504 |4282 |33
Terpidecf) | %R -5 88.5 2 | (502 | Y298 |33
NEAR STE FARSIE 2t | 1504 4214|3310
N ct @ ) ct 2 \1203 4.326 | 3.292
el 1,003 | 4 ooy | 3010 |00z |92 [3.277
1| 10003 | .00 | 3598 #| 8oz |Y.3p0 |32k
2 \o;oo'kk H .03t | 3587 51 Loz [H3%0 |323)
3| 10003 | Yoy [3.5%) %1 2% Hsad | 32.070
«| 4002 | Youz |>553 FES
& 8\007_ q.0%1 {3538 =
6 | Foos |4.090 [3.522 =
7| poozs |15 |3.507 »
g | Ao [Y.130 [3493 3
s | 4503 |4.\14T |34%0 2
0| {504 |9165 |[3ALL ®
w | 4o 4183 3445 *
2z | 3,504 4125 |3420 ¥
Bl 3005 |52 | 3409 *
w1 2000 [d2wd {340\ 7
51 200 {Hay 3390 ®
® | 2000 (A |33 ®
) FATIGUE CRACK GROWTH RATE DATA SHEET
Boeing-PSO
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Kk Machined Notch

>r-——->

Corrsion State Smax Rcatio Cyelic Frequency Reratve oty
:-A&-éééé’rv% L adificials |y e coanz. . ( o | <ien (-
c1 C2 23 nearside = 4.lo| - 3%0

43

View looking at specimen Near Side 23n.farside =
NEAR SIDE FARSIDE
Test dater! 3\ ‘;\’TPN qg. N Ct (o7 (o4 C1

LbID [ M (| |FiREC 3\ 7 | Joo3 [432% | 32e31
winct |t 20 | 8| 3003 |432g | 3335
PresllP) | Pracliip) 0.8\ o.41 8| 3063|4351 | 3363
Terrpideof) | %RH 35° aQ\ %, 2| 2,504 |4.363 | 3352
NEARSIDE FARSIE 2| 2504 | 4299|3230

) c @ | o | z|2503 |H3%3]333

o= 430,002 4.08 | 3630 1 2] 2003 |440F 32210
U] mp004 | 1-092] 3.615 %2 12003 {4425 (329
2| 9600|112 |3 et 5| 1503|4438 5285
3| 350041 12F] 3,583 s | hsor  [H.452 |3.z70
41 30003 4141|3512 1003 |43 |35
s | 250003 4151 |3.552 = Azl |uas 3250
s | 20005 | 4. 1M |3.535 m | 100|443 |27
7 113,001 | 4.191 {3.925 % | Boo [H.50\ |3z23
8 119,003 | 420! {3511 1| ooz 430 [2.219
* | 10,003 | H.212| 2140 2| 600 |45\ 3.2
0 G003 | 4.7 348L B | qoo | 4.530 | %707
] 7.005 | 4.031] 3413 # | Yol 4534 | 2.99
2| 1003 |H.250 |34db0 B | doo | 4541 | 3aeF
81 003 [ M5 | 3445 s doo |H562 |3.%%
“ 1 (005 | 4.280] 3 470 71 Hol |45% |3\t
| 5005 | 4.204 | 1.4\ = | uol | 4519 |36
® | 500> | 4203 |3 Ho! | 202 | 4.0 | 3252
o 107 Y53 | 2.143

) FATIGUE CRACK GRUATERATEN. EEY
Boeing-Psf R uHe 290l é
st 1 10 A




Corrsion State P— P— Cyere Frequency o —
e | Amnen | 7,3 | wes | (RED | 0w [ B R
c1 = c2 - 23nnearside = L“&q' 29
(_—-_< Machined Notch >——"
View looking at specimen Near Side za"'farsfde -
TEST ACTUALS
Specimen ID:f NEAR SDE FARSIDE
LoD | Mechine D) \ 0N E R, 7| Boot | 4.3%| 3¢
Wity | tinchl| T ® | 5 ops | 1390 | 3123
) | P 0. B2 Odtps | ® 1 Hhoos | 4.401] 394
Tt | 8| ) OF a1.3% 2 | 4,000 | Y420| 3.U52
NEARSTE FARSIDE 21 ‘/\,OQg L‘LHS 343\
N ot @ < o | 2| 2,00% | 14 |3.421
o] 298 003 | W10 | 300 -5 | 2,004 |4-M1L|3.401
1| 35003 | 4B |363 % | 2004 | 4.M83|3391
2 | o005 | N8B |48 s | z.005 | WM |3382
3| 35000 | 1198 |31 s 1,503 | 4.52]|%37)
* | 200l S\..z\'\ 2 155} 74 16507 | 4.929 [3.390
s | 26000 | Y228 |30t s | 3005 | 4.5 |3323
6 | 12000 | W0 | 3435 S 2 25pr | M%7 3290
7| \Goc8 | 12| DA » | 2005 | H-03l |3250
s | 10008 | Yapt | dbll | oo | H.pMb[323
e | nogd | Mo 30 2| fop | H-bet (325
w | \),00b| Y19 | 3.5¢8 s | 725% | Y4B 324
n | gooit | 420 | 5% | 257 | L85 13.42
2| ook | AW | D56 =| 204 | H10213.79
o |00 | WALL] 3.550 =1 165 | 171B]3.110
“ | pooh |HA33[ 3TN 7| 94 | UhE| 304
S| ooy | WO | 592 i
| pmow | 15559 >
‘ FATIGUE CRACK GROWTH RATE DATA SHEET
Bosing-FS0 "




TEST REQUIREMENTS
Corrsion State Smax R-atio Cyclic Frequency Relative Humidity
received [ G| sl | s | o | o) | s | (Geen)
2a, 4.15 3. H, G
c1 c2 22 nearside =
<—————( Machined Notch >'——'_>
View looking at specimen Near Side 280 farside =
TEST ACTUALS
SpeciTen NEARSIDE FARSIDE
PRE  Testatel g a5 . qJew95 N ct @ @ ct
LabID | MectineD| Lo it e, %15 71 2010 4438 | 245,
Winch) | tfinch) 8 | 2000 453 | 3.4y
Pollt) | Pt ) T D021 2504 |4yt | 34
Terrp(degF) | %RH °F 2, D125  |HHS | 3.914
NEARSIDE FARSIDE 21 75 L(.SO‘*{ 3.397%
N e @ | @ | o |2|70t 452 | 332
omc| 273050 | 4B | 3.2 3| w08 | 458 | 3363
1| 3ot 4.9 [ 3907 % | lsog | 495F] 3348
2 1 40.00p] 4084 | 3195 B oo [Hst4[333%8
2 | 50004 | H.198 | 3.180 % | 753 | 45%|3323
4 1%0.02% | d. 0T | 3.wuF |z soF Hsa5 3.3
5 | W0,00% | A3\ {355 _ 2| §\0 dpor |33
¢ | Yo00b | 47047 | 3.2e > » | Aot Hiw | %303
7 140,007 | 4288 |3.020 w1 50 | Hew |39
&[40 | H.219 |3 .w0s 1 50F | KzY | 3284
S | 20,03, [4.291 [356t 2| 5t L5l | 3234
09500 |HA2 |3.56% B 50F | Hikd |2z
11 2000 | 4240 | 3541 S RNV Hdd | 3247
2 | 0,006 | YA | 350 ® | dog | Yl |B225
8| R00% | 42% (350 0 dyl [t 3y
1 500% | 1390 |3.4%% 7| 304 | 4.33% | 3-20!
® ] 5004 | H.H0F 348 ® 1205 NI 397
1 Yooy |Y.UIS]dupt ® | 2 1907 200
) FATIGUE CRACK GROWTH RATE DATA SHEET
Boeing-PSO
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TEST REQUIREMENTS

Corrsion State

Smax

R-ratio

Cyclic Frequency

Relative Humidity

Grecewed | Adtificial | 49 | (Goos 2| om0 oane | (Qom) | <tsn | G
2a,
c1 c2 280 nearside = O\Z =2 Lelp?
6—_( Machined Notch >——_>
View looking at specimen Near Side 2an-arside =
TEST ACTUALS i
Sped'm“}-é NEAR SIE FARSIDE
fee | Testate] oy qq 1% Juve 45 N o @ < !
LbiD [ Mectined| WULTFIBEC A 7 {2505 [4.325 | 3.20)
Winch) | tinch 0& B | 726502 |H4.342| 2.24]
Prclbi®) [ PPl ) 54D 0.030 ®l200d |4355(3.223
Terpidecd) | R[] WOE %% 2| 2004 | {370 | 2199
NEAR STDE FARSIDE 21 1\50\( 422+ 12.1318
N o1 @ @ o | z2|poy 439832
e 0oy | 908 | 3.k 2 \od |HM) 3134
11 dooos | 4085 [3.585 211003 |H425 (20T
2 | 20,003 | 4.040 {3508 B 152 443 |2 092
3 | 20.00% | 4.10b [3552 5| 353 |HHYU |3.06F
s | 45003 | g |35 4z {503 Y4 [3.040
5 | 25,003 | 4w [3533 A 2 =
s | 25003 [ Hizx 350 K 31203 |k |20
7 | 25004 | 435 [3505 »| 53 |441 |2 009
s | 75004 |AMD |3a9s | 53 4495 |2 40|
s | 25004 |10 [3483 2| 29 |449
0| 25004 {43 |34 sl 22 |Y4.502
u | 7507 (R8T |3 w| 20 |450
2| 25008 |41 (243 s | 43 4529
Bl 5004 | A |33 ® | 43 §.539
# | 0ot | 45 |33y 7| 43 4 594
® | 7504 | 4288 |330% S i
% | 5,005 |43 (3.9 »
FATIGUE CRACK GROWTH RATE DATA SHEET
Bocing 0 L ’ j




